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1. MACIHOPT PABOYEN [IPOI'PAMMbI YYEGHOI JAUCHUITJINHBI
OVIL10 Xumus

1.1. O6aacTh NIpUMeHeHHUsI MPOrpaMMblI

[Iporpamma 001eo0pa3oBaTENbHOIO y4ueOHOTO mpenMeTa «XUMUS» MpeIHa3HadeHa s
U3yUYeHHsT XHMHU B NPOQPECCHOHANBHBIX 00pa30BATENbHBIX OPraHM3ALMAX, PEaATH3YIOLINX
o0pa3oBaTeNbHYIO TpOrpamMmy cpemHero oodmero oOpa3oBaHUs B TpefeNaX OCBOCHHS OCHOBHOU
npodeccuonanbHoi oOpaszoBarenpHON mporpamMmbl CITO Ha 6a3e ocHOBHOrO 00IIEero oOpa3oOBaHUS
NP TIOATOTOBKE KBATH(MPUITUPOBAHHBIX PA00UHNX, CIy KATIIHX.

1.2.Mecto AUCHHILIMHBI B CTPYKTYpe OCHOBHOH npo¢eCcCHOHAILHOH
o0pa3oBaTe/IbHOH NPOIrPaAMMBI:

JlucuuIuinHa BXOAUT B 00ImeoOpa3oBaTebHbIA LUK M OTHOCUTCS K TUCLHILIMHAM TI0 BBIOOPY
U3 00S3aTENbHBIX MPEIMETHBIX O0NaCTel.

1.3. ean u 3aaa4u AMCUHUILVINHBI — TPEOOBAHHSA K Pe3yJIbTATAM OCBOCHUS IHCUHILIUHBI

CopepxaHue nporpamMmbl AUCLUITIIMHBI HANIPABJIEHO Ha JOCTIKEHUE CIEAYIOLINX Leei:

e (popmupoBanue y 00y4arOIUXCs YMEHNE OLICHUBATh 3HAYMMOCTb XUMHUYECKOTO 3HAHUS IS
Ka)KJOTO 4eJIOBEKa,

e (QopmupoBaHHe y OOYHYAIOIIMXCS LEJIOCTHOTO MPEACTABICHHS O MHUpPE M POJH XUMHUHU B
CO3/IaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapPTHHBI MHPA, YMEHHUS OOBACHATH OOBEKTHI U
MIPOLIECCHl OKPYKAOLEH NEHCTBUTEIBHOCTU. NPUPOJHOMN, COLMAIBHOH, KYJBTYPHOW, TEXHUYECKOMN
cpenbl, UCHOJB3Ys IUIsl 5TON0 XUMHYECKHUE 3HAHUS,

e pasBUTHE y OOYUArOIIMXCSl YMEHUH pa3nu4arh (pakThl M OLEHKH, CPABHHBATH OLICHOYHBIC
BBIBOJIbI, BUAETb UX CBSI3b C KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEPUEB C ONPEACIICHHONW CHCTEMOMU
LeHHOCTeH, POPMYTUPOBATh U OOOCHOBBIBATH COOCTBEHHYIO TO3HUIIHIO;

e mpuoOpereHre OOyYAIOIIMMUCS OIbITA PA3HOOOPA3HOW NESTEIBHOCTH, NO3HAHUS W
CaMOIIO3HAHMsI, KJIKYEBBIX HABBIKOB, MMEHKOLINX YHUBEPCAIbHOE 3HAYEHHUE IJIs PA3JIUYHBIX BUAOB
IeATeIbHOCTH (HABBIKOB PEIICHUs] MpoOyieM, MPUHATHUS PEINCeHUH, MOWCKA, aHajdm3a U o0paboTKu
uHpOpMaLNY, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB WM3MEPEHUH, COTPYIHHYECTBA, O€30MAaCHOTO
oOpaleHns ¢ BEIEeCTBAMH B TIOBCEAHEBHOM JKI3HU

B pesynbraTe OCBOGHHMS IUCIHHILIMHBI OOYYAarOIIUNCS MOJDKEH MOCTUIHYTH CIEAYIOLIHX
PE3yNbTaTOB:!

JInunocTHbIE:

JI1 - ayBCTBO rOPAOCTH U YBAXKEHHs K UCTOPUU U JOCTHXKEHUSIM OT€UECTBEHHOW XUMHUYECKOU
HayKH,

JI2 - XUMHUYeCKH TIpaMOTHOE MOBENCHHE B MPO(PECCHOHATBHON NEATENbHOCTH U B OBITY NpHU
oOpalieHny ¢ XAMIYECKUMH BELIECTBAMH, MaTepHallaMH B MPOLIECCaMU,

JI3 - rOTOBHOCTB K MPOAOIDKEHHIO 0OPa30BaHMs U MOBBIIICHUs KBATH(QUKALWUN B N30paHHOM
npoeCCUOHATBHON NIESITETbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMHYECKHX KOMIIETEHLUH B
3TOM;

JI4 - ymeHue HCNONB30BAaTh AOCTUKEHUS COBPEMEHHONW XUMHYECKOW HAYKM U XUMHYECKHX
TEXHOJIOTUH Ul TIOBBILIEHUST COOCTBEHHOTO HWHTEJUIEKTYAJIbHOTO Pa3BUTHS B  BbIOPaHHOM
npohecCHOHANTbHOM eI TENbHOCTH,

MeTtanpeamMeTHblIe:

M1 - wuCcHonap30BaHME pA3JIMYHBIX BHJIOB IIO3HABATEJIBHOM MAEATEIBHOCTM M OCHOBHBIX
UHTEJUIEKTYaJbHBIX ONepanuil (MOCTAaHOBKH 3a/1aud, (GOPMYIHPOBAHMS THIIOTE3, aHAIM3a M CHHTE3A,
cpaBHeHUs, O0OOIIEHMs], CHCTEMAaTHU3aLlMH, BbISIBIEHUS NPUYUHHO-CICACTBEHHBIX CBS3EH, IOHCKA
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aHasoroB, (POPMYJIMPOBAHUS BBIBOAOB) IJISl PEIICHUS TIOCTABJIEHHON 3a7a4yH, MPUMEHEHHE OCHOBHBIX
METOIOB TMO3HaHMA (HAONIONEHMs, HAYYHOTO 3KCIEPHUMEHTA) Ul HM3YYEHUsS Pa3JIUYHBIX CTOPOH
XUMHYECKIX OOBEKTOB M IMPOIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOOMMOCTb CTaJKHBATHCS B
npodeccuoHabHOH chepe;

M2 - HCIONB30BAHHME PA3TUYHBIX MCTOYHHMKOB ISl MOJYyYEHHs XUMUYECKOH HH(popmMaruw,
YMEHHE OLEHUTh €€ NOCTOBEPHOCTH JJISI JOCTHIKEHHUS XOPOILIUX PEe3yJbTaTOB B MPOdecCHOHATBHON
chepe

IIpeameTtHbIe:

IT1- copmMupoBaHHOCTH MPENCTABICHUI O MECTe XUMUU B COBPEMEHHOW HAyYHOU KapTHHE
MHUpa, TMOHUMAaHHE POJH XUMHH B (POPMHUPOBAHWMH Kpyro3opa M (PYHKUHOHAJIBHOW TPaMOTHOCTH
YeJIOBEeKA U PEIIEHHs TPAKTHYECKHX 3a/1aY;

[12 - BnageHWe OCHOBOIOJATAOLUIMMH XUMHYECKHIMH TOHSITHSAMH, TEOPUSMHU, 3aKOHAMH MU
3aKOHOMEPHOCTSIMH, YBEPEHHOE MOJIb30BAHNE XUMUUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

I13 - BnameHWe OCHOBHBIMH METOJAMH HAyYHOTO TMO3HAHUS, HCIOJB3YEMbIMH B XHMUH:
HaOJMIOIEHNEM, ONMHCAaHUEM, H3MEPEHHEM, SKCIEPUMEHTOM; YMEHHe o0padaTeiBaTh, OOBACHSTH
PEe3yJbTAThI MPOBEACHHBIX OIBITOB M JIEJIaTh BBIBOBL, TOTOBHOCTD M CITOCOOHOCTH MPUMEHSTh METO/IbI
MO3HAHUS TIPU PEIICHUH NMPAKTHYECKUX 33124,

14 - copMHPOBAHHOCTb YMEHHS JaBaTh KOJIMYECTBEHHBIE OLIEHKH U MTPOM3BOIUTD PACUEThI TI0
XUMHYECKIM (popMysiaM B ypaBHEHHSIM;

I15 - BnaneHne mpaBUIAMU TEXHUKH O€30MaCHOCTH MPH UCTIOJIB30BAHUN XUMHUECKUX BELIECTB;

I16 - chopMupOBaHHOCTL COOCTBEHHOU MO3HIIMHU O OTHOIICHHUIO K XUMHYECKOH MH(OpMALIUH,
MOJIy4aeMO M3 Pa3HbIX HCTOYHHUKOB.

B mponecce ocBOGHMS OUCHMILIMHBI Y 0Oydaromuxcst GOpMHUPYIOTCS OOIIHE KOMIETCHLIUH
(OK):

OK 1. IloHuMaTh CymIHOCTh M COLMAJBHYI0 3HAYMMOCTb Oyayiuei mpodeccuu, mposiBIsATh K
Hel YyCTOWYUBBINA HHTEPEC.

OK 2. Oprasn3oBbIBaTh COOCTBEHHYIO JEATEJILHOCTb, HCXOAS W3 IeU M CIIOCOOOB ee
TOCTH)KEHUS], OTIPEACTICHHBIX PYKOBOIUTEIIEM.

OK 3. Amnanm3upoBaTh pabOUyr CHTYaLHIO, OCYIIECTBJISTh TEKYIIHA U UTOTOBBIH KOHTPOJIb,
OLICHKY U KOPPEKLHIO COOCTBEHHOW NEATENbHOCTH, HECTH OTBETCTBEHHOCTb 3a PE3YyJbTaThl CBOESH
paboTh.

OK 4. OcymecTBiaTh MOUCK MHPOpPMALNH, HEOOXOTUMON isi 3((EKTUBHOTO BBITOJHEHHS
npo¢eCCHOHATBHBIX 3a7ad.

OK 5. Hcnonb3oBathb UH(POPMALTMOHHO-KOMMYHHKAILIHOHHBIE TEXHOJIOTUU B
npodecCHoHABbHON NEeATETbHOCTH.

OK 6. Pabotatb B komManze, 3pPekTUBHO 00IATHCA ¢ KOJUIEraMH, PYKOBOACTBOM, KIMEHTaMHU.

OK 7. Opranu3oBarb COOCTBEHHYIO IESTEIBHOCTD C COOMIOIEHNEM TPeOOBaHHI OXPaHBI TPYa
U 5KOJIOrM4YeCcKol 0€30MacHOCTH.

OK 8. HcmonHATP BOMHCKYIO OOSI3aHHOCTh, B TOM YHCJI€ C IPUMEHEHHUEM IIOJyYEHHBIX
npoeCCUOHATBHBIX 3HAHUH (AJIs1 FOHOLIEH).

1.5. Koin4yecTBO 4acoB Ha 0CBOeHHE MPOrPaMMbl JHCLUIIHHBI:
MakcumasnbHast yqeOHasi Harpy3ka oOydaroierocsi S8 4acos, B TOM YHCIIE:
obsi3aTenbHast ayguTopHasi yueOHasi Harpy3ka oOydaromerocs -52 4acos,
camocrosiTenbHas padoTa obydaromerocst 16 4acos.



2. CTPYKTYPA H IPUMEPHOE COAEP)KAHUE YYEFHOMN JUCIAILINHBI

2.1. O0bem yuyeOHOH AUCHHUIIIMHBI U BUABI Y4eOHOI1 padoThI

Tabnuua 1
Bun yueOHoii paGoTbl Oo0bem uacos B T.4. IO Kypcawm,
ceMecTpam

1 cemecTp 2 cemecTp
MaxcumaJsibHasi yueOHasi HATpy3Ka (Bcero) 58 56
Oosi3aTenbHan ayMTOpHAS yuyeOHasn
Harpys3ka (scero)
B TOM YHCJIE:
nabopatopHbie pabOThI
NPAKTUYECKNE 3aHITHS
BHeaynutopHasi camocrosiTeJibHAA padoTa
(Bcero):
B ToM uucne:
MOJTrOTOBKA  BBICTYIUIGHHH 1O  3aJaHHBIM
TeMam, TOKJIAIOB, pedepatos,
WH/IMBUAYAJIbHOTO TIPOEKTA C UCTIOIb30BAHUEM
UH()OPMALTMOHHBIX TEXHOJOTHI
IIpomencymounaa ammecmayus 6 ghopme KOHMPOIbHAS

padoma




2.2. TemMaTUYeCKNA NNaH 1 cogep>aHune y4ebHOM AUCLUNINHBI

Tabnuua 2
No HavnmeHoBaHMWe pa3fenos 1 TeM, cogepXkaHue yyebHoro Obbém Hacos PekomeHayemas dopmMmupyemble
3aHA- maTepunana, nabopaTtopHble U NpakKTU4ecKme pabdoTsl, Bug 3aHATUSA nnTepaTtypa u pesynbTathl
™s camoCToATeNIbHasA paboTa obyyaroLmxca ayauTop : WHTEPHET-pecypchbl 0byyeHUs
paboTa
1 2 3 4 5 6
Tema I: OBLLAA N HEOPITAHNYECKAA XMW A 52 16

1.1. BBegeHne. OCHOBHbIE MOHATUA U 3aKOHbI XMW

1.2

HayuHble MeToAbl NO3HAHMA BELLECTB U XMMUYECKUX SBNEHUA.
Ponb skcnepuMmeHTa U TEOPUU B XUMUU.

OCHOBHble TMOHATMA XuUMUW. BellecTBo, aTtoM, MOJIEKY/a.
Annotponua. MNpocTble 1 cnoXHble BellecTBa. OTHOCUTESIbHBIE
aTOMHbIE U MOJIEKYNIAPHbIE MacChl.

OCHOBHble 3aKOHbI XMUW. 3aKOH COXPaHEeHWs MacCbl BELLECTB.
3aKOH MOCTOAHCTBA COCTaBa BellecTs. 3aKOH ABOragpo u ero
CneacTeus.

BHeayanTopHasa camocTosTeNlbHas paboTa

lMpoBegeHe  CaMOCTOATENbHOTO nomcka  XMMMUYECKOW
WMH(opMauMm € MCNOJSIb30BaHMEM  Pas3/INYHbIX UCTOYHUKOB
(Hay4HO-MONYNSPHbIX M3AaHUIA, KOMMbIOTEPHbIX 6a3 AaHHbIX,
pecypcoB VIHTepHeTa).

. AnnoTtponHole  MoAgugumkaumm  yrnepoga  (anmas,
rpacuT), Kucnopoga (K1cnopos, 030H)

. MOHATME O XUMWYECKOW TEXHOMO0rMKN, BUOTEXHONOTN U
HaHOTEXHOMOr MU,

MMepnoANYECKNIA  3aKOH U MNepuoaMyeckasl  cucTema

nekuus

YPOK

YPOK

nl, §1.1.
www .hemi.wallst.ru

nl, §1.1.
www .hemi.wallst.ru

nl,g 12
www .hemi.wallst.ru

n2, N3, n4, M1, M2,
i, rnz, n3, oK2

nz2, N3, n4, M1, M2,
i, rnz, n3, oK2

ni, n4, nz, M1, s,
4, re, OK2, OKS.

OK2, OK3, OK4,
OK5, OKS.


https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1

XUMnyeckumx anemeHToB [..MeHaeneesa v CTpoeHNe aToma

Mepuognyecknii  3akoH .. MeHgeneesa. CTpyKTtypa nl,g 2.1 ni, N4, N3, M1, M2,
5 NepuoaMYECKOl CUCTEMBI. 2 ypoK www.hemi.wallst.ru M2, M6, OK1, OK2.
CTpoeHue atoma ¥ nepuoamyeckuin 3akoH [./.MeHgeneesa. nl,g 2.2. ni, na, M1, M2,
6 ATOM - CnoxHaa vactuua. Aapo (NPOTOHbI UM HEUTPOHbI). 1 YPOK n2,8 1 M2, Nne, OKa.
M3oTonbl. www.hemi.wallst.ru
CTpoeHMe 3NeKTPOHHbLIX 060/104eK aTOMOB 3/IEMEHTOB MasibIX YpPOK nl,g 2.2 ni, M1, M2, n1,
7 nepnogoB. OCOBGEHHOCTN CTPOEHUSA 3NEKTPOHHBLIX 060/104eK 1 Mz, ne, OK7.
aTOMOB  3/IEMEHTOB  60MbLWIMX  NepuofoB  (NepexodHbIX
3/1EMEHTOB).
MoHATMA 06 opbutansax: s, p, d, f - opbutann. IneKTPOHHbIE YPOK n2, 83 ni, M1, M2, n1,
8 KOH(Mrypauum aToMmoB XMMUYECKNX 3/IEMEHTOB. 1 www.hemi.wallst.ru M2, M6, OK7.
BHeayanTopHaa camocTosTeNbHaa paboTta OK2, OK3, OK4,
MpoBefeHMe CaMOCTOSATENIbHOIO  MOWUCKA  XMMMWUYECKOM OKS5, OKS.
NH(OpPMaLMX C WCMOJSIb30BAHWMEM PA3/IMYHBLIX UCTOYHUKOB
(Hay4HO-NONYNAPHLIX U3LaHWUIA, KOMMNbIOTEPHbIX 6a3 AaHHbIX, 5
pecypcoB WHTepHeTa). PagMoakTUBHOCTb. Wcnonb3oBaHue
pagnoaKkTUBHbLIX  M30TOMOB B TEXHWYECKMX  LensXx.
PeHTreHOBCKOE M3/1yYeHWe M ero UCnosib30BaHWe B TEXHUKE U
MeanLMHe.
1.3. CTpoeHMe BeLLecTBa 4 2
MoHHas Xxumuyeckas cBasb. Knaccuukaums WOHOB MO nl,8 3.1. na, M1, M2, 11,
9 cocTaBy, 3HaKy 3apsga. VIOHHble KpUCTa/lIMYyecKne PeLLeTKu. 1 YPOK www.hemi.wallst.ru 12, 116, OKS.
CBoiicTBa BELECTB C MWOHHbIM TUMOM  KPUCTaN/IMYECKOWA
peLLeTKu.
KoBaseHTHas xumuyeckas CBfisb. MexaHu3Mm 06pa3oBaHus YPOK nl,8 3.2. ni, n4, M1, M2,
10 KOBa/IEHTHO CBA3MN. 1 i, N2, ne, OK4,
OKG®.
1 MeTannmMuyeckaa cBfA3b. ATrperaTHoe COCTOSiHME BeLLecTBa. 1 YPOK §3.3. ni, n4, M1, M2,
BopopogHasa cBA3b. §3.4. M1, Nz, re, OK4,


https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
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Uunctble BewectBa U cMmecu. [OMOreHHble U reTeporeHHble
cmecn. CocTaB cmeceil: 06beMHass W MmaccoBas  Aonu
KOMMOHEHTOB CMecH

BHeayauTopHas camocToAaTeNlbHaa paboTa

lMpoBeaeHue CaMOCTOATENbHOT0 nomcka  XMMMWYECKOW
WHpopMauMmM €  MCNOJSIb30BaHMEM  Pas3INYHbIX UCTOYHUKOB
(Hay4HO-MONYNSPHbIX U3AAaHUIA, KOMMbIOTEPHbIX 6a3 AaHHbIX,
pecypcoB VIHTepHeTa).

. AHOManMn  (M3NYECKMX CBOWCTB BOAbl. YKugakue
Kpuctannel. MuHepasibl U TOpHble MOPOAbl KaK NPUPOAHbIe
CMecn. OMynbCuMM K cycneHsun. 3onm  u renn. Koarynauyums.
CuHepesnc. TMonapHoOCTb  CBA3M  MOMAPHOCTb  MOJIEKY/IbI.
KoHpeHcauma.  TekyyecTb. BosroHka.  Kpuctannusauyus.
Cy6numauma n gecyonmmaums.

1.4. Bofa. PacTBOpbl. 3M1eKTPOIMTNUYECKAA fuccolmannsa

14

15

16

17

Bopa. Pacteopbl. PacTBopeHue. PacTBOPUMOCTbL BeLLECTB.
MaccoBas 40ns pacTBOPEHHOIO BeLLecTBa (pacyeTHble 3a4aun).

ONEeKTPONMUTbl U HE3NEKTPONUTbL.  DNEeKTPONUTUYECKas!
AvccoumaLms.

OCHOBHble NONOXKeHUA Teopuu 3/1EKTPONIUTUYECKOA
anccoumnaumn. KMcnotbl, OCHOBaHNA U CONN KaK 3N1eKTPO/UTLI.
MpakTnyeckas pabota Ne 1

MpuroToBAeHNe pacTBOPa 3aAaHHON KOHLIEHTpaLUN.

BHeayauTopHasi caMmocTosiTeNlbHasa pa6oTa
MpoBefjeHMe  CaMOCTOSTENIbHOTO — MOMCKA  XMMMWYECKOM

neKkuus

YPOK

YPOK

YPOK

npakKTn4yeckoe
3aHATHNE

WWW.
hemi.wallst.ru
nl,§ 3.5.
n1,841. 84.2.

www .hemi.wallst.ru

§4.2.
www .hemi.wallst.ru

nl1,84.2. 8§3.6.
n2, 8§15
www .hemi.wallst.ru

nl,g 4.1
MEeTOAMYECKME
VHCTPYKLMY

OKG.

n2, n4, M1, M2,
rni, Nz, ns, rs, re,
OKG6.

OK2, OK3, OK4,
OK5, OKS.
N2, n4, M1, M2,

rni, Nz, ns, rs, re,
OKa4.

n2, n4, M1, M2,
i, N2, 3, ns, rie,
OKa4.

N2, n4, M1, M2,
i, N2, 3, ns, rie,
OK?7.

ni, n2. M1, M2, 13,
5, OKA4.

OK2, OK3, OK4,
OKS5, OKS.


https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1

MHOpMaLUX C WCNOJMIb30BAHWMEM Pa3/IMYHbIX MWUCTOYHWUKOB
(Hay4HO-MONYNAPHBbIX U3L4aHUIA, KOMMbIOTEPHbIX 6a3 AaHHbIX,
pecypcoB VIHTepHeTa).

PacTBOpeHMe Kak (DM3NKO-XMMUYECKUA npouecc. Tennosble
aekTbl Npu pactsopeHnn. Kpuctannormugpatsl. MNprMeHeHne
BOAbl B TeEXHUYECKUX Uenax. XXecTKoCTb BOAbl M Croco6bl ee
ycTpaHeHus. MuHepasbHble BOLbI

1.5. Knaccnmkaums HeopraHMYecKux COegUHEHNM 1 NX CBOMCTBA

18

19

20

21

22

23

KncnoTbl Kak 3MeKTPONUTbI, MX Knaccuukaums. XunmMudeckue
CBOICTBa KMCNOT B cBeTe T/,

OCHOBaHMA  KakK  3MeKTPONUTLI, WX  Knaccugukaums,
XUMWUYECKME CBOMCTBA OCHOBaHWi B cBeTe T3/

Conm 1 nx ceoiictBa. Cnocobbl NONyYeHMst Conen

fmaponus conei

Okcngpl 1 nx cBolicTBa. OCHOBHbIE, aM()OTEPHbIE U KACNOTHbIE
oKcmabl.  XMMUYecKme  CBOCTBa  OKcuios.  onyuveHuwe
OKCUAOB.

NabopatopHas paboTa Ne 2

BsaumopgelicTBue MeTalioB € KucnoTamu. BsaumopeiicTaue
KMCNOT C OKcugamu MmeTannoB. BsaumopgeicTsue KWCNOT ¢
OCHOBaHMAMMW. B3avMofeincTeme K1COT C CONSAMM.
B3anmopelicTBume wenoyein ¢ conamun. Bzammopeictene conei
C MeTannamu. B3anmogencTeme conen Apyr ¢ Apyrom.

1.6. Xnmunuyeckue peakumn

YPOK

YPOK

YPOK

YPOK

YPOK

nabopaTopHoe
3aHsATUe

nl,8 5.1
www .hemi.wallst.ru

(J1-1) 85.2.
www .hemi.wallst.ru

(J1-1) 853 §54.
www .hemi.wallst.ru

(J1-1) 853 §54.
www .hemi.wallst.ru

(J1-1) 855.
WWW.
hemi.wallst.ru

(N-1) §5.1. - §53.
MEeTOANYECKME
VHCTPYKLMW

nz2, M1, M2, 111,
M3, N4, ris, rie.

nz2, M1, M2, N1,
M3, N4, ris, rie,
OK?7.
nz2, M1, M2, N1,
M3, N4, ris, rie,
OK1.
nz2, M1, M2, N1,
M3, N4, ris, rie,
OK1.
nz2, M1, M2, N1,
M3, N4, ris, rie,
OK1.

nz2, N3, M1, M2,
i, N3, 4, ris.

10
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24

25

26

27

28

29

Knaccuhmkaums XMMUYecknx peakumii. Peakuuy coegmHeHUs
Pa3NOoXeHWs, 3aMeLLeHNsi, 0OMeHa. KaTanmTuueckmne peakLuu.

NabopatopHas pabota Ne 3
0bpa3oBaHVeM 0CajKa, rasa uav Bofpl.
Peakuus 3amelleHMs Mefu >XeneoM B pacTBOpe MeLHOro
Kynopoca

TennoBoin 3PPeKT XMMUYECKMX peakuuu, B TOM 4ucne
KoHTponbHasa paboTa

Peakuuu, wugylime ¢

OKUCANTENbHO-BOCCTA-HOBUTE/bHbIE  peakumn. OKWUCIUTENb.
BocctaHoBuTeNb. MeTo4 — 3NeKTPOHHOro  GanaHca — A/is
COCTaB/IEHUS YPABHEHWU OKUCANTE/IbHO-BOCCTAHOBUTE/IbHbIX
peakuuii.

MoHsTMe 06  3NMeKTponuse.  DNEKTPONW3  pacrn/aBos.
ONeKTpoNM3  pacTBOPOB.  [MpaKTMYeckoe  MPUMEHEHNE
3NEKTPONN3A.

CKOpOCTb  XMMMWYeCKUX peakuuit. T[1oOHATME O CKOPOCTH
XUMUYECKUX peakuuin. 3aBUCUMOCTb CKOPOCTU XUMWUYECKUX
peakuMin OT pas/IMyYHbIX (PAKTOPOB: MNPUPOAbI PearnpyroLmx
BELIECTB, WX KOHLEHTpauuu, TemnepaTtypbl, MOBEPXHOCTU
CONPUKOCHOBEHUA N NCNO/Ib30BaHNA KaTann3aTopoB
BHeayauTopHas camocToAaTeNlbHaa paboTa

lMpoBegeHne  CaMOCTOATENBLHOIO noucka  XMMUYECKOW
NHOpMaLUU C WCNOJMb30BAHWEM PAa3/IMYHBbIX MWUCTOYHWUKOB
(Hay4HO-MONYNAPHBLIX U3L4aHUIA, KOMMbIOTEPHbIX 6a3 AaHHbIX,
pecypcoB VIHTepHeTa).

. KaTtanun3. OMOreHHble 1 reTeporeHHble Kataim3aTopbl.
MpomoTopbl. Katanutunyeckue A0bl. WHrnéutopsl.
Mpou3BoACTBO aMMMaK:  Cbipbe, annapatypa, Hay4yHble
NPUHLMMbI

1.7. MeTannbl U HEMETaNbI

neKkuums

nabopaTopHoe
3aHsATUe

YPOK

YPOK

ypOK

nekuus

(N-1) §6.1.

METOANYECKME
VHCTPYKLMN

(N-1) §6.1

(n-281
www .hemi.wallst.ru

(/1-1) §6.2

(/1-1) §6.3

nz2, M1, M2, 111,
6, OKI.

N2, M1, M2, 11,

M3, M4, s, OK4.

nz2, M1, M2, N1,
e, OKI.

N2, M1, M2, 11,
e, OK1.

N2, M1, M2, 11,
e, OKI.

N2, M1, M2, 111,
M2, Mns, N4, re
OKa.

OK2, OK3, OK4,
OK5, OKS.

1
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31

32

33

34

35

36

MeTannbl, OCOGEHHOCTU CTPOEHWS aTOMOB W KPWUCTasINIOB.
®un3nyecKne N XMMMYeckmne CBOCTBa MeTasoB

Metannotepmua.  O6uwme cnocobbl MOMYYEHUSs MeTas/oB.
CnnaBbl YepHble W LBETHbIE. DNEKTPONN3.

HemeTtannbl. OCO6eHHOCTM CTPOEHWs aTOMOB. Hemetannsbl -
npoctble BelecTBa. OKUCAUTENIbHbIE WM BOCCTaHOBUTE/bHbIE
CBOICTBa HEMETASI/OB.

MpakTunyeckas pabota Ne 4

PelleHne aKcnepnMeHTasIbHbIX 3a4ay.

MpakTunyeckas paborta Ne 5
MMony4yeHune, cobrpaHne 1 pacno3HaBaHWe rasos.

PeweHue 3agauy.

BHeayauTopHas camocToAaTeNlbHaa paboTa

MpoBegeHve  CaMOCTOATENILHOrO  MOWCKA  XMMWYECKOW
NHMOpMaLUU C WCNOMb30BAHMEM PAa3/IMYHBLIX MWCTOYHWUKOB
(Hay4HO-NONYNAPHbIX U34aHWUIA, KOMMNbHOTEPHbIX 6a3 AaHHbIX,
pecypcoB VIHTepHeTa).

. Kopposus MeTa/10B: XMUMUYyeckas 7
3N1eKTpOXnMmnYeckas. 3aBUCUMOCTb CKOPOCTU KOpPpO3UM OT
YCNOBUIA OKpyXawoLlen cpefpl. Knaccugukaums Kopposuu
MeTa//IOB MO  pas/IMyHbIM  npu3Hakam. Cnocobbl 3aluThbl
MeTa/iIoB  OT KOppo3uwu. [1pou3BOACTBO YYyryHa W CTau.
CunukaTHas  MPOMbILWAEHHOCTb.  [MpOM3BOACTBO  CEPHOIA
KMCnotbl. [onyyeHne HEMETA/IOB 3/IEKTPOIN3OM PacTBOPOB U
pacnnaBoB 3/1eKTPO/INTOB.

Tema Il . OPTAHNYECKAA XNMINA
2.1. OCHOBHbIE MOHATUA OPraHNYecKon XMMUK U TEOPUSA CTPOEHMS
OpraHn4yecKnx coeMHeHN

16

YPOK

YPOK

nekuus

NnpakKTn4yeckKoe
3aHATHNE

NnpakKTn4yeckKoe
3aHATHNE

YPOK

(N1-1)§7.1.8§62. §
7.3.

(1-2) 8§18
www .hemi.wallst.ru

(1-1) 8§74

(S1-2) 820

www . hemi.wallst.ru
(1-1)
mMeToauYecKme
NHCTPYKLMM
MeToanyecKmne
NHCTPYKLMM

ni, n2, n3, M1, M2,
i, N3, rs, rie,
OKG.

ni, nz, n3, Mi, M2,
i, N3, ns, rie,
OKG6.

ni, nz2, Mi, M2,
i, N3, n4, rs, rie,
OK2, OKS.

N2, M1, M2, 11,
M3, rs, OK2, OKS.

N2, M1, M2, 11,
M3, rs, OK2, OKS.

Mz, na

OK2, OK3, OK4,
OK5, OKS.

12
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37

38

39

40

MpeLMeT opraHMyeckoin xumun. MpUpoaHbIe, UCKYCCTBEHHbIE
N CUHTETUYECKME oOpraHuyeckue BellecTBa. XMUMUYECKoe
CTPOEHME KaK MOPSALOK COefVMHEHUA aTOMOB B MOJEKY/bl MO
Ba/IEHTHOCTMW.

Teopus  CTPOEHMS  OpPraHUYeckUx  coefuHeHuin  AM.
ByTnepoBa. OCHOBHbIE TMO/MIOXKEHNA TEOPUM XUMUYECKOTO
CTpOeHUA. N30MepUA 1N N30Mepbl.

Knaccugukaumsa opraHM4yecKnx BeLLeCTs.

Knaccumkaums peakymin B OpraHUYeckom Xumumm.

BHeayauTopHas camocToAaTeNlbHaa paboTa

MpoBefeHWe  CaMOCTOATE/ILHOTO  MOWCKA  XMMUYECKOWA
NHOpMaLUU C WCNOJIb30BAHWMEM PA3INYHBIX UCTOYHUKOB
(Hay4HO-NONYNAPHbIX U34aHWIA, KOMMNbIOTEPHbIX 6a3 AaHHbIX,
pecypcoB VIHTepHETa).

. PeakuMn OKUCNEHUS U BOCCTaHOB/IEHUA OpraHUyecKux
BewecTts.  CpaBHeHuWe  Knaccuukauum  COeAUHEHUIA 1
Knaccugukaumm peakumii B OpraHMYecKo M HeopraHMYecKown
XUMUW.

2.2. YTNnesogopoabl N UX NPUPOAHbIE UCTOUYHUKN

41

42

43

ANKaHbl, TOMOMOTUYECKUIA psif, M30MepUs U HOMEHKNATYypa,
XUMUYECKMNE CBONCTBA U NMPUMEHEHMNE.

ANKeHbl, TOMONOTUYECKWUIA psif, W30MEpPUs U HOMEHKNATYypa,
XUMUYECKMNE CBONCTBA 1 NMPUMEHEHME.

[AveHbl n Kaydyyku. TOHATHE O AMeHax KaK yrneesofopofax c
ABYMS IBOMHbIMU CBA3AMU. ConpsixeHne AMeHbl. XUMUYeCKme
cBoiicTBa OyTagueHa-1,3 u wu3onpeHa: o6ecuBeumBaHue
OpPOMHOI BOAbI U MONMMEPU3ALUN B KayUYyKW. HaTypasibHbIA 1
CUHTETMYECKMNe KayyyKu. Pe3nHa.

neKkuums

YPOK

neKkuus

YPOK

YPOK

YPOK

YPOK

(1-1) 88.1.
(nN-3)81
www .hemi.wallst.ru

(N-1) §8.1.

(1-1) 882. www.
hemi.wallst.ru

§8.3.
(J1-3) 85
www .hemi.wallst.ru

(/1-1) 89.1.
www .hemi.wallst.ru

(1-1) 89.2.  www.
hemi.wallst.ru

(1-1) §93. §95

ni, N2, N3, n4, M1,
M2, M1, M2, M3, rie,
OK4, OKe.

ni, N2, N3, n4, M1,
M2, M1, M2, M3, e,
OK4, OK®.

ni, nz2, na, M1, M2,
i, Nz, rns3, re,
OK2.

ni, nz2, na, M1, M2,
i, Nz, rs3, re,
OK2.

OK2, OK3, OK4,
OK5, OKS.

ni, na, M1, M2,
i, Nz, rns3, re,
OKG6.

ni, na, M1, M2,
i, Nz, rs3, re,
OK1.

ni, Nz, n4, M1, M2,
i, n3, ns, rie,
OKa.

13
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44

45

46

ANKUHbI.  ALETUNEH. XUMWUYECKMe CBOICTBA  aLeTW/eHa.
MpuMeHeHWe aLeTuieHa Ha OCHOBE CBOICTB.

ApeHbl. BeH30n. Xumuyeckue cBOCTBa 6eH30/Ma: ropeHue,
peakunyu  3amelleHus  (rasloreHnMpoBaHue,  HUTPOBAHWE).
MpumeHeHWe 6eH30/1a Ha OCHOBE CBOWCTB.

MpupofHble WCTOYHMKM YrNeBOAOPOLOB. [MpUpOAHbIA ras:
cocTaB ¥ MpPYMEHeHWe B Ka4yecTBe TOMN/mBa.

Hegptb. CoctaB u nepepaboTka HedpTu. [leperoHka HegTu.
HethTenpoayKTbl.

BHeayauMTopHas camocTosTeNlbHas pabota

MpoBefeHWe  CaMOCTOATE/ILHOTO  MOWCKA  XMMUYECKOWA
MHOPMaLMM  C  UCMO/Mb30BaHWEM  Pa3/IMUHbIX WUCTOYHWUKOB
(Hay4HO-NONYNAPHbIX U34aHWIA, KOMMNbIOTEPHbIX 6a3 AaHHbIX,
pecypcoB VIHTepHeTa).

. Mpasuno B.B.MapkoBHMKOBa. [lony4yeHue aueTuneHa
NMpoONN30M MeTaHa M KapOuaHbIM CcrnocoboM. Tpumepmsaums
aueTtuneHa B 6eH301. Knaccugukaumsa n HasHauyeHne Kay4vyKos.
Peakuus nonumMepusaumn BuHUAxnopuga. MonnBuHUNXNOPUA
M ero npuMeHeHne. [OMONOrMYeCcKUin  psf  apeHoB.
BoccTaHoBneHMe  HUTpoGeH3ona B aHWAMH.  Tonyon.
HwuTpoBaHue TONyona. OCHOBHble HanpaBneHns
MPOMbILL/IEHHON MepepaboTKX NPUPOLHOro rasa. [onyTHbIN
He(pTAHON ra3, ero nmepepaboTka. MMpoueccbl NPOMbILWAIEHHO
nepepaboTKu HedpTU: KPEKUHT, prudopMmHr. Kokcoxummnyeckoe
NMPOV3BOLCTBO U ero NpoayKuus.

2.3. Knucnopogocogep>kallime opraHn4eckune coeiuHeHnA

47

MpefenbHble OAHOATOMHbIE CMUPTbI, TOMOIOTUYECKMNIA psg,
CTPOEHME, XMMMWYECKME CBOCTBA U NPUMEHEHME. ANIKOTO/IN3M,
ero NocneAcTBus U NpeaynpexaeHue.

CMNLUEPUH  KaK MpeACcTaBUTENlb  MHOFOATOMHbIX — CMUPTOB.
KauecTBeHHas peakLysi HA MHOTOaTOMHbIe CMMPTbI.

YPOK

neKkuums

nekuus

YPOK

(/1-1) 89.4.
(n-3)ys1
www .hemi.wallst.ru
(1-3) 814
www . hemi.wallst.ru

(J1-1) 89.6.
(/1-3) 810
www .hemi.wallst.ru

(1-1)§101. §
10.2.

ni, n4, M1, M2,
i, Nz, n3, re,
OK1.

ni, N2, n4, M1, M2,
i, N3, ns, rie,
OKs.

ni, nz2, na, M1, M2,
i, N3, s, re.

OK2, OK3, OK4,
OK5, OKS.

ni, N2, n4, M1, M2,
i, N3, rs, rie,
OKS.

14
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48

49

50

51

52

deHon, CTPOEHWEe, CBOWCTBA W MpUMeHeHWe. B3anMHoe
BNIMSIHNE aTOMOB B MOJIEKY e (heHONa.

MoHsTMe 06 anbgermpax. Popmanbaerng w ero CBOKNCTBA,
nonyyeHne v NPpUMEHEHNE anbaernios.

MoHATUE O KapbOHOBLIX KWUCNOTax, FOMOMOTUYECKUA psf,
XUMWUYECKMNE CBOICTBA, NOMYYEHNE U NPUMEHEHNE.

CnoxHble aupbl 1 Xupbl  TlonyyeHWe CNOXHbIX 3(MPOB
peakuuelr atepudmkaumn. CnoxHble 3upbl B MpUpoge.
[MpUMeHeHNe  CMOXHbIX 3a(MpoB Ha OCHOBE CBOICTB.
Knaccnmkayms >KnpoB. XUMWUYECKMe CBOMCTBA >KMPOB W
NPUMeHeHwe.

Yrneesojbl, WX Knaccugmkaums. Nokosa - anbaerngocnupr,
XMMUWYECKMe CBOMCTBA [/HOKO3bl. [1pYMeHeHue roKOo3bl Ha
OCHOBE CBOWCTB. 3HaueHWe YrneBOAOB B MPUPOAE W XXWU3HU
yesioBeka.

MpakTunyeckas pabota No 6

PelleHne 3KcnepuMeHTanbHbIX 33fay Ha WAEHTU(UKALMUIO
OpraHMyecKux CoenMHeHNIA.

OnddepeHUNPOBaHHbIN 3a4eT

Bcero

58

YPOK

YPOK

YPOK

YPOK

npakTU4eckoe
3aHATMe

(n-3) 817
www .hemi.wallst.ru

(N1-1) §104. §
10.3.

(/1-3) 819

WWW.
hemi.wallst.ru
www. chem. msu.su
(1-1) §104. 8
10.3.

(1-3) 8§19

WWW.
hemi.wallst.ru
www. chem. msu.su

(n-1) §101. - 8§
10.6. meToanyeckune
NHCTPYKLMUK

ni, N2, n4, M1, M2,
i, N3, rs, rie,
OKS.

ni, N2, n4, M1, M2,
i, n3, ns, rie,
OK1, OK2.

ni, nz, na, M1, M2,
i, ns, rs, rie,
OK1, OK2.

ni, nz2, na, M1, M2,

i, n3, ns, rie,
OKa.

N2, M1, M2, 111,
M3, s, OK4.

15
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3. YC/IOBUA PEANTUSALNW TTPOTPAMMBbBI ANCUUNTTTNHbBI
3.1. TpeboBaHUA K MUHUMa/IbHOMY MaTepnasibHO-TEXHUYECKOMY  00ecrneyeHuto

Peanusauua nporpammbl AUCLUNAWHBI TPeOyeT HaMums y4yebHOro kabmHeta «Xumuu »

O6opypgoBaHue y4yebHOro KabmHera:

- N0CajoyHble MecTa Mo KONNYeCcTBY 00y4aroLmxcs;

- pabouyee MecTO npenofasaTens;

- NepuofnyecKas cucTema XMMnYecknx anemeHTos .. MeHzeneesa,;

- Tabnuua pacTBOPUMOCTU COMeld, KMCNOT U OCHOBaHWI B BOAE;

- pAL, HanpPsXKeHUA MeTa/I0B;

- NNaKatbl Mo 06LLeli U HeopraHUYeCKon XUMUK;

- NJ1aKkaTbl M0 OPraHNYecKon Xumnu;

O6opypoBaHue nabopatopuu 1 paboumnx Mect 1abopaTopun:

- N0ocajoyHble MecTa Mo KONNYecTBY 00y4aroLmxcs;

- pabouyee MecTO npenofasaTens;

- BbITSDKHOI LWKag;

- Neprofmyeckas cucTeMa Xummnyecknx anemeHToB .. MeHpeneesa;

- Tabnmua pacTBOPMMOCTW COMEN, KMCNOT M OCHOBaHWIA B BOAE;

- pAL, HanpsHXKeHNA MeTa/0B;

- KOMMNJIEKT METOANYECKMX YKa3aHWUIA MO BbINO/IHEHUIO 1a60PaTOPHbIX 1 MPaKTUYECKUX paboT;
nabopaTopHoe 060pyf0BaHNe: XMMUYECKas Mocyaa, XUMUYEecKue peakTuBbl

TexHnYyeckmne cpeicTBa 06yUYeHUs:

- KOMMbIOTEP

3.2. WHMhopmaynoHHoe obecrieveHne 06yveHUs
OCHOBHbIe UCTOUHUNKN:

1.rabpuensH O.C., OctpoymoB W.I'. Xumusa gna npodeccuii n cneymanbHOCTen TeEXHUYECKOro
npouna: yuyebHuk. - M.: Mi3gatensckuin LeHTp «Akagemus», 2013. - 256 c.

2. FabpuenaH O.C., Mackaes ®.H., NMoHomapos C.1O., TepeHnH B.U. Xumusa 10 knacc: y4eb.
Ana obuieobpasosart. yupexgeHuin. - M.: Opoda, 2011. - 300 c.

3. MabpuensaH O.C., flbicoBa I'.I'. Xumua. 11 knacc: yyeb. ona o6ueobpa3oBat. yUpexXaeHWil.
- M.: Opoda, 2011. - 368 c.

[ononHUTeNbHbIE.MCTOUHUKMN:

1 labpuensH O.C., JibicoBa I'.I'.  Xumusa B TecTax, 3agadax v ynpaxHeHuax: y4yeb. nocobue
ANa CTyd. cped. npod. yueb. 3aBefeHnin. - M.: N3gaTtensckuii LeHTp «Akagemus», 2006. - 224 c.

2. labpuensH O.C., JlbicoBa ... Xumua gna npenogasatenst y4yebHO - MeTOAUYECKME
nocobue. - M.: 3gatensckuii LeHTp «Akagemus», 2006. - 208 c.

3. HosowwuHckunii N.W., HoowwuHckas H.C. OpraHuueckas xumusi. Y4uebHuK 11 Knacc.
MpodnnbHbIA ypoBeHb M., «Pycckoe cnoBo», 2010. - 386 c.

4. HosowwnHckuin N.W.,. HosowwnHckaa H.C. Xumwua. 10 ki yyeb. ans o6LieobpasoBar.
yupexgeHuit. - M.: OO0 «M3paTensctBo «Mup n ObpasosaHue», 2006. - 352 c.

VHTepHeT - pecypchl

1 www.hemi.wallst.ru (O6pa3oBaTefbHbIii CaliT A/ LUKO/IbHUKOB «XUMUS»)
2. . http://www.chem.msu.su/rus/elibrary (3nekTpoHHas 61bnnoTeKa No XMuMmm)
3. www. hvsh. ru (OkypHan «Xnmusi B LLKO/E»)
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https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
http://school19.admsurgut.ru/teacher/3/12/0

3.3.MeToauyecKkue peKOMEeHAALNH M0 OPraHU3ALUH U3YYeHHUs] y4eOHOH JUCLHUNINHBI

B messix peanusanuy CUCTEMHO - JESITEIbHOCTHOTO MOAXO0Aa MPU MPEroJaBaHUuK TUCLIUILIAHBI
UCIIOJIB3YIOTCSI COBPEMEHHbIE 00pa30BaTeNIbHbIE TEXHOJOTHH, HHHOPMALIMOHHO-KOMMYHHUKAILIMOHHBIE
(MynbTUMENUIHBIE TIPE3EHTALMH), NPOOIeMHOro oOydeHus: (mpoOieMHOEe H3JOXKEHHE, CO3aHue
pOOIEMHBIX CUTYAIUH), 3M0POBbe cOeperarine 00pa3oBaTeNbHbIE TEXHOJOTHH, METOI MTPOEKTa

B couerannu ¢ BHeaytuTOpHON paboTON Asist POPMUPOBAHUS M PA3BUTHS OOIINX KOMIIETECHIIMIA
00y4aroIUXCsl MPUMEHSIOTCSI AKTHBHbIE I MHTePAKTUBHBIE (POPMBI TPOBEAEHHSI 3aHATHI (FPYIIOBast
U MHAMBUYaJIbHAS KOHCYJIBTALWH, [PYIIIOBAs TUCKYCCHUS).

JInsi mpoBeneHHsi TEKYLIEro KOHTPOJsl 3HAHWH MPOBOISTCS YCTHbIe (MHAMBUAYAJbHBIA U
(pOHTANBHBINA) U TUCBMEHHBIE OMPOCHI (TECTHPOBAHUE).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA ANCTIUITIJINHbI

KoHnTponsb u ouieHKa pe3ynbTaToB OCBOCHUS JUCLUIIJIMHBI OCYIIECTBIISIETCS IPENOoiaBaTeIemM
B IPOIIECCEe MPOBEACHUS NMPAKTUUECKUX 3aHATHI U 1abOpaTOPHBIX padoOT, TECTUPOBAHUS, & TAKXKe
BBITIOJIHEHUs 00y4YaIOIIMMHCS WHANBUAYAJIBHBIX 3aJaHUH, IPOEKTOB, HCCIEIOBAHUN.

(I)OprI H METOAbI KOHTPOJIA H

PesyabTaTnl 00yyeHus OLICHKH Pe3yJIbTATOB 00y4eHHs
1 2
JIudHOCTHBIE: 1 IToaroroBka u.3amuta pedepaTos 0
J1 -J14 JKU3HENEATEIbHOCTH PYCCKUX YUYEHBIX —
xumukax: /{1 Mennaeneese,
M.A Bbytnepose

2. OdopmiieHne npe3eHTalui o
TIOCTH)KEHUSIX B O0JIAaCTH XUMHHU
3. UnnuBunyanbHeli NPOEKT

MeTamnpeaMeTHbIe: OdopmieHne npe3eHTaIuil 0

M1 -M2 MPAKTUYECKOM 3HAYEHUH BELIECTB,
OTHOCSIIIUXCST K PA3HBIM KJIacCaM

NnpeaMeTHbIE: 1. Tectuposanue

I11 - 116 2. KonTtponpHast pabora

3. CamocTrosTeNnbHbIE PadOTHI MO
H3y4yaeMbIM TeMaM

4. I'paduueckue TUKTaHTBI

5. YCTHBIN U NTUCBMEHHBIN ONPOC

6. IIpoBepka nabopaTopHbBIX padOT

7. IlpoBepka mpakTU4eckux padboT

8. PeleHue 5KkCepUMEHTANIBHBIX 33424
9. UnnuBunyanbHble MPOEKTHI




